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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a method and a device for feeding a filler 

wire, and a laser welding equipwtini: edi>il7^-*e ^dy for any change in the welding 

direction at low cost. ^^"''V. ^"V,^ 

SOLUTION: A plurality dif arc -shaped filler wires 12 dre fed to a part 14a to 
be welded, and by combining^sj^iese plurality of arc -shaped filler wires 12, 
cylindrical filler wires 15 su^^g^wd^ ng^ the p erigh^jty^f the irradiation laser 
beam 11 are formed at a part 12 to be welded. TKe filler wire feeding device 
comprises a first shaping guide member having a filler wire shaping guide 
surface, a filler wire feeding drive device which draws a strip-like filler 
wire from a filler wire winding drum and feeds it to the part to be welded, and 
a second shaping guide member having a filler wire shaping guide surface, and 
continuously shapes the strip-like filler wire into the arc-shaped filler wire 
and feeds it to the part to be welded. A plurality of sets of the filler wire 
feeding devices are disposed around a laser welding head of the laser welding 
equipment . 
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^•th^Lt^mkt-rty ^ yv^ •'^mklim. 

i'-^'mi:fiomz-mm&m^Wikti, y^yv 

immmmmy ^ y'7H^i:mm*. imm 
is^tzmktx. ztif>mc*ff)Pm^y^y'7^^ff) 

•f^mm^mtsPi^coy ^ yv^^im^tzt 

iW&t-rhy4y'7^-^m&:m. 
mm]^-'fy(ii:mspin^y < yv>{\ai}mxw. 

immA 1 y-:!fffymmsiizu~^m:m tx 

m-h y^yv^ ^mem^wctb-^x. 

y -f 7*7^-^^1^1X0 YvMi^tMpyy •< yv^^m\ 

%^\.xmmm^tm^'thy A yy^\mk% 

ibm^<mmt^b^^ fcseftrs y^y'7>( -^w^ 
mnm^^L. m^y ^ yy^^m&m^mizx -yx 

3\^Si^tifi.^y^yv^^i. zcoy^yy^^m 

frnmizm-^ximy ^yy^ ■'fm^m^^t^ 

ms.y 4 yy^\m^m^m*)i>y ^ yv^^m 
mrmmiztm^ti. mmmmm^. -^<^ift*^ 

m&<5tffiaci6]*»-oT^'? izm-Lx y^^y^^ta 
nx'iim^comm^t^h i 0 {zm&^tircy ^ yv 

-Y-VEJ^rtiSSr^L. WLy AyV^'^WiSm^ 
tio-ca^^fiT^fcRMUe^-f ^V'f^r*:. zny 

-f yy^^^^nw,z^(^'>xmam^^>:.%m 
^m.\zii\yr:. 

m.y < yyA'^w^mm-m.. 
m,<nwmm,v. ms^xm^nmizi. *)m& 
$<x^ni!s«7 yy^^<ommfmtz:f^fst&pm 
mzm^^hfi^f^mt. 

wm^vt^itLxmmm^y < yv^ "^^mssm^ 
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mm^m^wmm\.x^m,^y ^ yy^^^ 

imtt^y^^y^-^^mkm^, 
imme] y-ifmmmizy^yy^^f:m 
L^r**/^!^-- f^^ff a u—rm^mizti^^x. 
is*«4xj±5{caitrs7 < yy^^&Bmkmmi: 
i^—m&'^'^^mmmizmL^mMtx. z.t.t><ny 
^ yyA^mm^m^t^'^^ix^w^ifxrmwsi. 

y^yy^ ^m.^^h^^zi. 0 . f^SJgfi^tJsv^ 

10 xmAv-ir^<nm^^mtsvm^<^y ^=yyA 

tOOOl] 

rnxmrnmb. y-^cmmm^izy^yy^^i: 

[00021 

')^\,zistxy ^ yy^^rifim^^i^lxx^^h. 
[00 03] 08{il*3!KO7-f 5'7'f-\'$rfflv^:it^-if 

m^u<r)wmx'hh. nmiZT^-txoiz^ 
m.^ixx%tiv~^%ii:. rjss^/HBrto 

[0 0041 ioi©^, y Ayy^-^etm^v-^ 
1 toffl^taarasJi, (^WA^rita) \zn 

L. y <yy^^eifiMiLxmSAV~^^limJ't> 

[000 5] 

40 fcs^k-rs^. eii;c.{f n$-«i< i o izfrn-^h^^iz 

[0006] t^. ^itfcJtfr^«^:ft-|6itcteff-iirft= 
7^7V-f-\r^2rff3/^y>. fk%\^yXay^^izf^ 

Tv^l,*5. :i<ry^\,z\ifmvyX\,zWS^j:MLimt 

'mifihhii}i>. m.imm^z*j:h±.. v-^mzm 
50 [00071 m.-yx . *iiHBjijb£<orajei^fc:ffi;^. m 
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[0008] 

100 091 ifc. ^2mi<f)y^y'7^\mk)im 

mmm^^-^immiiimtsvmmy < ^v^^r^ 

[00 111 ^fz. m4wmy^yv^^^mk^ 
mi. 'p-i'ffymmsiizu-^mirmLxiy-^m 
minmizmiwimmizy^^^-f^imkthy 
^yv^^m&m^WTh-^x. y-tv^^^mi^ 
YvM.ti^hmfoy < 7v>f A-sr^i^aj Lxmimm 

n^tmrthy^'^v^'^m^im^^h. Z(oy^ 

WLy Avv^^w^m^m-X'>x^\%^'^ 

IxtiM^y^vvA^k. ^(r,yivv>{^wmnm 

w^x^^^<r>m^t^mms\z'^i}^->x^n \izw& 

bxy -f 5'7'f-vajPT{lBif^<oitt*i|igt^:S i ate 
mSii:t7 ^ 7"7-f-^SJg|grtH5:lrt. I5E7 -f y 

v^^mm^mzx ^xm^^ivz # ^RSfitt^ ^ 

[0 0 121 m5fm(^y'<y'7^^^^m^ 
B!rie^isjg^rtsw{cJ:')Sjg$tt^niitt7^ 
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m^mismLxtmpmiky ^ y^^^imtth 

msm^fkb i^tX^h t(/)Ti)i>c:t f:mkb'r 

[ 0 0 1 3 1 memcoi^-^mn^ma. 

^(nmmWizy < yV^^kW^\J'£i?hV-^mi 

k^ov-'m^m.\zti\\x. f^AJ},i3^3wmy 
< yvA^mm^m.kv-^m^-f Y(mm,z^ 
sj^EaLT. ztLi^<r>y -< yy^^mmkmmij^t^ 
10 mk^tii>mp^Pifmy^9v^^<m^^h^iz 
X *) . miWSsn^tzti\,yx:mi'-'mcom^m 

[00141 

cm%mmizwm-h. 

[0015101 ( a ) \t;^m\<rmiL(mmi,z^h y 
^ ^v^^mkmfnmm. a i ( b ) uai < a > 

ffiA-Am.9kwmm. m2\mi (a) cob-bis^ 

S3I4H1 (a)<OB-B»5^«ISfiirrCfc-5TW— !f3K 

n^co^mi^. mumiy^^'p^^^wBm 

mm.<^im&i:^-tm^. a7{4fiia7>f7v^^ 
m&mi^m.ff^i:miii Lx^-tmmm^t>h. 

[00161 0ifcS^i-J:3K:> 3|s^tf:^ffik;o7 9 

30 ^HJ^) tfD7-f7V>fA'12 5-2*. ^^T/PSS 
^:f:«>7-:^ 1 4cO«Sg«a51 4 atHgSJ§tlSP— r 

*i i<oMia*»^». ( wf'^esiwtioT^ 

t^iSil7--;l') 14a'\i:jil|&LT. Ztli^2^n 
3t«7-(5W-V12<^«;^^i?-fr<J:0. »[l§«a514 
a(ct>v^TtS»U— r^Kl ltf>^H*ffltrR^<07-f 

^v>f-\ri 5^jgj£-rs. icot^. n^tt7-f^'7>f 
-VI 5<o]tg{i. mmr-)um{zs5ttimtL. mt 

[00171 zff)m^. m2tz5FrtxoiizBmi' 

40 — f3tll^. R®tt7-f7'7-f-\i'15 (2*<^R3IL1* 
7 -f ^y-f -Vl 2 ) <Ortffil 2 aT^^^ir^rV^J: ate 
■rs. *v^{4. H3t:S^J:dfc!!g»U— "fjtl IS-. 
R®tt7^57'f-Vl 5 (22|c<7)natt7-f ^^'f^l 

2 ) (^rtffl 1 2 axm^-txwmm l 4 a/^t ^< 

[00181 ^:tJ. RM«7-f^r7>f-V12f:LT{±. 
^46R®«fcSJgSflfc t><OiS:fflv%T t, J: < . ^v^li. 
04 tcsrr J: 5 fc^XJ4=^<07 -f ^y^r -\riSrRffitt 
t:^L-Ct>J:»-\ BP*>. 04 (a) iz^rm^<oy^ 
50 ^r7>f-V12^. il*, 04 (b)K^J:d=5r«« 



( 

5 

^*H4 ( b ) dfc:^$ixTV>|,^tt7 
04 ( c ) tcSrtJ: d^:«IIBriiiJg«**n35«07 ^ 7V 
[00 19] ^^-C. 05~07(=«-:f#. a^J^j* 

[00 20] HStrgrfidK, *lltt[<^®<0^—f 
S^a-CJl. YAGU-iffagiS§21*>^>a5:>3$it-C 
^ ^^N'2 2fc: J: 0 U-^im^ y F 2 3 * -CgjllS 
11*. V— fiSSf^y H 2 3 
3t3fe^i^2 4tcJ; 0«3tLTr7-^' 1 A<rmmmA 

fc:2*<07-f ^V'f-lrl 2 (Hl#Bg) 2^c07'f 

5W-\riggs*&ss2 5fcj:o-cas«ai 4 aA^t 

C:tl^>2^c07-<5y'f-VSJBSl&5Sg2 

[002 1 ] 06at/07t=^-rJ;d{c. ^-f^V-f-^ 

i:. l^lSJ^rtSW32t. ^-f^V-f-V^ISftll 
S3 St. l|2a9^grtia5«34fc*fl|i-C5rSt><0'C 

igea5«kLT<oo-93 7. ss^nHEsgatsmiK 
m^mt LT<ov>f ^iia&t-^' 39k *fii;it:^:s 

[0022] ISlSJ^rtlJ«3 2&t^7^7'7-f-\riS 
}miilS3 3tt^r_x 3 2 rt{::^ft^.<i-CtJ 0 , CKO 
>--X3 20±SSga5kTJSg|5kfc7 -f H 

7A3 1 bm2&mf^mt34ti}(^ii^tim.ii(>ii 

X\^t. 7^9y>f-^«]R')H7A31li. |5Hk«4 1 
izmiRWz^^y ^^V^^l 2* H^A^r-X4 
2rtl:lR§t)tt><O-CJ>0. K7i*i^-X4 2<oajn3&5 

[00 2 3] 7-<7V>f-VMt&IMIg3 3(4^r-X4 
OrtOTaJtEl^tlTfc 0 . miffi^lgrtgW3 2« 
7 -f 7 "7 ^ -^i**&igii)SIB 3 3 J: 0 1> 7 ^ ^ y 

B^itTV^S. Il2^^rtattt34(47^7'7^^ili 
l&St»JIB3 3 J: 0 1 7 ^ 7 V-f -V'j**&:fi-|nlTS[ffllt:S 
BS^i-CfcO. ■!-<oAP*>>-;^4<oitjptiii:T(-^ 

[ 0 0 2 4 ] m 1 sj^rta5tt3 2»i. siBi®}g«*''tt 

>(yy^^mmfm3 2a{:^Lx\<^h, oto. 7 

-f9'7>(-\rfi}^rtiS3 2att, -e^BriiBm', 7 
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-f7V^^AP (H+iig) ■eJ4^7-f7V^^12 

c^tme:^uv^lioi««-e& o . c:o7 -f 7 v^f ^ 
AP3!>»^.7-f ^W-vajn (B'fTS) t:|6j*»^fcLfc 

^k^SroTfeO. 7^7'7>f-VajPT{ljgff<oai^i|ig 
ORffi«k5:^Ti^S. 

[0 02 5l(a!-5T, i«miSJ^rta5«3 2-Ctt, 

7 ■< yv^^rm^mlmm33^zx*)y ^ y^p^Arm. 

0H5A3 l*»<o5l§aj$tl^®«7^5V>f-\rl2 
10 S:. 7^7'7^-^SJg^rtjB3 2{c?&oT^rt-rSC:k 
t: J: 0 . «Bni0g*WHffl«<O7 ^ 7'7>f -V 1 2 fcrSB 
-rS>Ik*«T#S. 

[0026] mi^m 3 5 tt^ne4je<o t o-c* o . -e 
<^®3 5 a<^BnB«tt3&«, mi&m^m3 2 1 

i '}SJ^$*i^P3att7 ^ 77^-^1 2<^SBrSB^fc 
J*iE-rSP]ffl«k^oTV^I,. ISlSJ^rtgW3 2lc 
J:-jTaj^^ii/v:™*^7<7y-^-V'12«. >I<0^rt 
at»3 5«0j1.W3 5 at:«JoTT*'^kiert$<lS. IP 
t.. ^^>^rta5ff3 5fcJ:0, P]M«7-f7r7^-\i'12 

[0027]Q-7 3 7, 3 8{43^<7)Q-5i^ 
tf4 4{c|iIKi4l::^$iiTfcO. y^yv^^m^ 

Mzm'yxmij\pi(^jmmtT^mtizm.Lx\.^ 

i . n-9 3 7 tl4'7>f ^fja^*-:? 3 9<0|bIIk«I*«IS 

^$iiTfcO, o-7 3 7kn-53 8{i'C;l^b^^^ 
^l5llKfeafiSI84 5fci-^Ta*S$*t-CV^I.. V^-V 
ji*&fff+i^y>'r3 6tt. \fXhyv}'yY3 6aiy^ 
7V>f-Vi**&*r6jkiIftt:^rta5W3 ScOi'USS 5 ate 
30 |B|{tTEa$ixTi50. iiOtfXhyo y H3 6a<0jt 

sgia5tn-73d?fa5«4 4*«a^$it-cv^-5 . 
[0 02 8jfi!-5T. y-f^sil&JWi^y:^r3 6«e 

Xbyo-/ H3 6a5:#ft$-ltfl{f. u-737, 38 
J:/>-LTP]a«7 ^ 7'7'f-Vl 2ifimmt3 5<^W 

3 5a(cffto{t^.<tS. >I<^!S-C'7>f-^^l|&t-^' 
3 9 J: '30-737. 3 8SrigCKimUf. C:il^> 
<0o-73 7, 3 8CJ:->Tnffltt7-f5V'(-\'12*« 
04'T*^kj^/?.a&. 

[00291 tl2S}g^rtS3tH3 3147 ^ 77>f-V^ 
40 ^rtffl34ai£:^tTt^l), ::<^7 >f 7y^-V'©^rt 
8534 a<4. ±ai^rtffi3 4 a- 1 kTaegrtiii34 a 
- 2 k3&»^>«JS5*l.TV^S. ±a5Sgrtjij3 4 a - 1 »4. 

imm<r>ibmWi'. mmm^m3 2<r>y <yy 

>{^^u\zmhwm(nm^^mL<. ar>. ^ 

4 a- 1 \iz\msm.y A 5v>f -VI 2<^t^a}L*i»± 

[00 30] TliSISrtffi34a-2-CJ4, 7'f7'7^-\' 

xu{zmhmm(r>mmwf^. ±smm3Aa- 

50 2<07-<5'7-f-vajPK:i3»tS«IIBniii<0iBi*i|igkPt. 
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t^oTfcO, 7V-<-^'ajPfc:|6]*^-:>t:«IBiffiOft 

m-ti>Zti}^T^?>XdiZ. Ta^rtffi34a-2CJ3 
J: ^Xii-^<r>mm^b LXi>X \.\ 

X'\m&<r)&im^t^^ i d izmm-t .tfz.TS^ 

1 4 at:|6l3b>-5Tii^LTV^S. 

[0 0 3 2] C«^2^^rta5«3 4T«. 7 >f 
>f ■^'aa^SII^S 3 3 1 J: -5 T3l^>ix-C § /cP31ltt7 
9'7>(-V12S. 7-<9'7>f'\rSg^fa^S34afc:i&o 
TlilSI«a514aA.tSgrt^S. 

[0033] JJLhcoc: i:*»^> , ^mmmMcoy ^yV 20 

>f-^12&2*. mS^l4Aizm^LX. Ztlt>2 

^nw^y ^ 7 v>f 1 2 ffMTf-^hit^x 9 . »^ 

©gpi 4 att>v^TM»^-1f3tl l<7)^i8*ffltrm 

sddcmmujf^irmLizMf^-r^ z tf^x-^ s . 

[ 0 0 3 4 ] 5rt5, IMXii^Pim^coy 5'7>f -V 1 30 
2 i& 2 ^mif^^h■tXPim^<Oy 4yV^^l5im& 

x'imm^pm^y a 5«7>f -v 1 2*: i -yxnm^i^ 

WmmAa.\izmtthi:oiizl.Xi>Xw :i<r>^ 
felt). flf5|W)J:d^r»K<07-f7'7'f-\rS:iSI&^SJ^ 

t::lt^T. W^-Ji^<^mzm'hniSiifmf,X'i)h. 40 

[ 0 0 3 5 1 3|£|itei7)}g®<^7 ^ 7*7 >f -vaas* 

at iixtf. if3t^n®«7 ^ 5'7>f-^l 5 ( 2* 
<ona«7^9V>f-^l 2) (OrtHl 2 aTR«S*T 
»SI»lil514'vt^<^:ttJ:'), mm (iKi85ta5 

diitifix^h, m*>. m^y^^r;^-^! 5<r>ws. 

< -mjf . 7 7 -7 ^ ^ 1 5 5r«EBJa5 

^j**&L. ao, V-^^l l5:Si[R©tt7-f 7'7>f 
■VI 5 (2*<onffi«7-{77-f-V12)<^l*lffil2a 
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[0036] tfz. :^m^<mMcoy ■< yv^\mm 

l&§IS2 5{±. 7^7'7-f-)r^lX'3H7A3 1*>^>^ 

y < 5'7>f -VI 2$-gi?=aiLT«?g«si 4 BL^tim 

■^hy-(yvA\m^m^U33t. iKDy^y"?^ 

^m&m^3 3 i 0 1> 7 >f 7 -Vjsi&^ri6i±s[8a 
Pffl«^t^'*Ki«irrs7 9'7^^sg«rtiB3 2 

a^^rU 7>f7V>f^)il&ifS)||g3 3fcJ:o-r?l# 
{i5$*Ut^*S7'f ^V'f-Vl 2 5r. C:<7)7 -f 7V-f-VS 
J^rtffl3 2 afc:»oT7 ^ 7'7>f-Vga&ffifi^m3 3 
^i:«l*rt-SiSia9^rta5tf3 2i:. 7-f7V>f-Vji 

t&sij^ 3 3 i 0 1 7 y^^^mkij[^T^mizs, 
u^ti. msmmi)K -'^cr>inm^(opiyimzm& 

t Sid tjg^^^ut 7 ^ 7 T7 -Vffl^f^ffl 

3 4as-*t. yAyv-(^m&mmm33izX'>x 

ia&$ii.TSfcPM«7^9«>^-Vi2*. c:<07^9 

V^^^Wmm3 4 atCi&oTSa^^ 1 4 a^t^ 

rtt-5lg2^^rt^3!^f3 4 1 ^ fii;c;tc: t 

[0037] BU^. *7-f 7y^^^S»&iia25tc 
iixtf, 7 -f ^y^f-Vi^ffiO K7A3 l<0^tt7 7*7 
>f-V12^. ]^Wfcm«7-f 7*7^^1 2 tSJ^L 
•CtfEjm? 1 4 aA^SIJ&^S i k i^-e* Sfc*, «^ 

[0 038] iit, *7-f7W-VlggjSI&§IS2 50 
7-f97'f^ji*Si®»igf3 3«. i1.iif3 5 a<^>«|SfiB 

misj^rtsm3 2{ciosjg$ti^Ra« 
7 A 7-7 >f -V 1 2<oeiirai0gtttJti5-rsHai«tjgj« 

SiTJtSgrtliW35t, 0-537. 3 8i&:rt-LTPfilll 
tt7 -< ^y^f-Vl 2*IBrt»»3 5<0iHii3 5 aferiVU 

o{tS'7^^rj*}&iW>''Jyr3 6t, n-53 7, 3 

8^i5i,iKWi!)LTn3t«7 -f 77>f-vi 2^iii*&-rs V 

>f-Vjm&^:-:J' 3 9 fc *filiT^:S t><^T*S*:«>> iJC 

[0039] m*>. *7 5V>f -V^^^a2 5t:: 
imf, miffi^rta5«3 2lcJ:oTSJg$n^P3a 

«7^7v>f-vi2*. ^crimLWymmmmm^ 

[ 0 0 4 0 1 *||i|<7»g!i[<7)^-if jgg^fc J: 

mf. ±iB«07 -f 7 v >f ^sjKi**^M 2 5 ^ v—fm 

W^'/Y2 3<r>m^i,zimMLW.LX. iLti^coy^y 
7-f5V'f-V12cOffl;^»^^i>€KJ:0. «SI«SS14a 

{cijv^THgitu— r^t 1 1 (Dmmimtsnm^coy ^ 7 

t:tSa?t=5:V^7^7V^-Vjil*^^|gt^0. 2»5E« 
^v^«3»53itp5rj;§«:*ri«il<^fl:t:^fe:S*JB-r6C: i: 
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i&tfp||ltBuEt!SISca5/\ai*&-rS7^7V^^<7))ll|& [00481 (aEo-C. C:<7)m4^HB<7)7 -f ^^-f 

[0042] ^oT, ^£omi3^^<o7-f5v^-\ri*f& njsgs^JMJ^-ri.^ fmmff)fpi± 

■t*«^tJt<T , mt^i^(^mti^:fitirm!Sifimi [ o o 4 9 1 » sm^y ^yv^ ^r1mm^ 

Btt. ?g4^c7)7^5'7>f-^S»iiaSlgMtiJV^T. 

. [ 0 0 4 3 1 m2wn(r>y < yy^^m^-nm WLy < yy^^mkmmsAt. fmmmmm. 

i'fio'^^miwm3''^^hy ^ yy^'^<om^ 7y^^r<nmmwm^^n)^^ti>vmmzml^^1xfm 

:frffitcfcv^T, immm^mm.<r>y ^ ^y^^^n rtsmt . mk'smi:irLxmi.mmy ^ ^v^^i 

mmmmi^izmi^Lx . ziii^mm^pm^y mm^u^<mmtzwL-:>i'rhw^mt . mm, 

mismv-'f^nmmimdnmwiy ^ 5 v>f ^S: mmi^^t ^^x.x*xt to-cfcs ^ t * i^i:^ 

[0 044]fi!o'C. C:«m2^^07-f7'7-f-\r^ [0 0 501 i«m5*HH{?>7 7V>f-^SJg 

^izxiiM. mm)j^izm-L^j:^^y 4yy>{^mk m^mzxtm. mmmnmizx-ixm^^ti 

m^K'r^\iz2di5mm^\t3dsm^mm^<^ x%h. 

mznmtztifix^t. [ 0 0 5 1 1 ^ef&mv-^m'^mit. v- 
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